The genus Erythrina (Fabaceae family) is widely known. This designation includes the species Erythrina velutina (plant endemic to the plains and river banks of the semi-arid regions in Northeastern Brazil) and Erythrina mulungu (plant native to Southern Brazil). It is a high tree that shows trunks and branches not so peaked and with red flowers.
Antinociceptive Activities of the Hydroalcoholic Extracts from Erythrina velutina and Erythrina mulungu in Mice
was used. For this, 1% formalin was administered in the mouse (nϭ7-14 per group) right hind paw and the licking time was immediately registered for 5 min (phase 1, neurogenic) and again for 5 min, 20 min after the intraplantar injection of formalin (phase 2, inflammatory). Animals were treated with E. velutina and E. mulungu (200, 400 mg/kg, i.p.), 30 min before formalin administration or morphine 5 mg/kg, i.p. as standard. In separate experiments, the effect of pretreatment with naloxone (1 mg/kg, s.c.) on the antinociception produced by E. velutina and E. mulungu (400 mg/kg, i.p.) was determined. Morphine was used as standard drug.
Hot Table 3) .
Formalin ( Fig. 1 ) and hot plate (Fig. 2) tests were also performed in the absence and presence of naloxone, an opioid antagonist. In formalin test, while naloxone totally reversed morphine antinociceptive effect in both phases, it did not revert the E. velutina and E. mulungu effects indicating the noninvolvement of the opioid system in the HAEs antinoci- ception. Similarly, in hot plate test, naloxone not revert the increase in reaction time observed with E. velutina and E. mulungu after the 60 and 90 min administration of the HAEs (400 mg/kg).
DISCUSSION
The present work showed that E. velutina and E. mulungu present antinociceptive effects in different experimental models in mice. To the genus Erythrina belong medicinal several species of plants largely used in Brazil due to their central 15) and antinociceptive effects. 12) E. velutina and E. mulungu in both doses inhibit the number of abdominal constrictions induced by acetic acid. Similarly, Arrigoni-Blank et al. 12 ) demonstred a decrease of abdominal contractions after administration of the aqueous extract from leaf of E. velutina (300, 600 mg/kg). Collier et al. 16) postulated that the acetic acid acts indirectly by inducing the release of endogenous mediators sensitive to nonsteroidal anti-inflammatory drugs and opioids. Deraedt et al. 17, 18) related that inhibition of the acetic acid writhing in mice causes an acute inflammatory reaction related to the increase in the peritoneal fluid levels of PGE2 and PGF2a.
Our results indicated that E. velutina and E. mulungu antinociception is not dependent upon the opioid system since the previous treatment with the opioid antagonist naloxone did not reverse the analgesic effect. The formalin test is believed to represent a significant model of clinical pain. 19) It is known that the first phase is the result of the direct chemical activation of myelinated and unmyelinated nociceptive affer- ent fibers while the second phase response is considered a consequence of noxious stimulus-evoked long term changes in the properties of spinal dorsal horn neurons. 20) This is of interest considering that both phases are sensitive to centrally acting drugs such as opioids, 21) but the second phase is also sensitive to non-steroidal anti-inflammatory drugs and corticosteroids. 22) Also, the results showed that in the formalin test the inhibition was predominantly on the 2nd phase (inflammatory response) with both E. velutina and E. mulungu. However, the HAEs also significantly inhibited the 1st phase (neurogenic response). From our results we can suggest that the extracts might produce a modulatory influence at the spinal level where they exert antinociceptive effects.
Opioid agents exert their analgesic effects via supra spinal and spinal receptors. 23) The hot plate test is a specific central antinociceptive test. In the present work, the HAE presented antinociceptive effect only at the high dose in the two species and this effect was not reversed by naloxone.
In conclusion we showed that hydroalcoholic extracts of E. velutina and E. mulungu possess significant antinociceptive effects in mice that supports the folk medicinal use of this plants and this analgesic effect is independent of the opioid system. Further studies currently in progress will enable us to understand the mechanisms of action underlying the effects observed in this investigation.
